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(57)Abstract: 

PURPOSE: To attain surface treatment of stainless steel capable of improving the adhesion of a 
coating material even in the case of austenitic stainless steel without causing problem on 
environmental pollution, and to provide surface- treated stainless steel and a gasket using this 
stainless steel. 

CONSTITUTION: The surface of stainless steel is cathodically electrolyzed, in an alkali soln. to 
form an iron oxide hydrate coating film for obtaining the objective surface-treated stainless 
steel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The surface treatment approach which carries out cathode electrolysis processing of 
the stainless steel front face in an alkali solution, and forms an iron system hydration oxide film. 
[Claim 2] The counter electrode used for cathode electrolysis processing is the surface 
treatment approach according to claim 1 that a nickel content is less than 3% of the weight of an 
iron system ingredient. 

[Claim 3] An electrolysis processing solution is the surface treatment approach according to 
claim 1 or 2 that it is a solution containing 0.2 - 50% of the weight of a sodium hydroxide, or the 
buffer water solution which added 0.2 - 20% of the weight of phosphoric-acid 3 sodium 12 
monohydrate, and 0.2 - 20% of the weight of the sodium carbonate to the sodium hydroxide as a 
buffer 0.2 to 50% of the weight, and solution temperature is 20 degrees C - 95 degrees C, two or 
more current density 0.5 A/dm, and more than processing— time 10 second. 

[Claim 4] Surface treatment stainless steel in which the coat which makes the hydration oxide of 
an iron system a subject was formed on the stainless steel front face. 
[Claim 5] The gasket which forms in a stainless steel front face the coat which makes the 
hydration oxide of an iron system a subject, and comes to form a paint film on this coat. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface treatment which mainly uses an 
austenitic-stainless-steel front face as cathode, performs electrochemical processing into a 
solution, raises the wettability of a coating and adhesives by the coat formed in that front face, 
and raises paintwork and an adhesive property by leaps and bounds, the stainless steel by which 
surface treatment was carried out, and the gasket using this stainless steel. 
[0002] 

[Description of the Prior Art] U.S. Pat. No. 3642586 is indicating the approach of aiming at 
improvement in paintwork, by carrying out anode plate electrolysis processing of the ferritic 
stainless steel in a solution. However, by this approach, when anode plate electrolysis processing 
of the austenitic stainless steel is carried out, a reaction is controlled with the nickel which this 
stainless steel contains, and a hydration oxide film is not generated by the stainless steel front 
face. For this reason, the improvement in the wettability of stainless steel by which surface 
treatment was carried out is not remarkable, and improvement in paintwork is not accepted. 
[0003] 

[The technical technical problemjA^hich invention tends to solve] The purpose of this invention 
does not have a problem on a public nuisance, and is to offer the surface treatment approach of 
stainless steel that the improvement and the adhesive improvement in the adhesion of a coating 
can be aimed at also in austenitic stainless steel, the stainless steel which applied this surface 
treatment, and the gasket which used this stainless steel. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the surface 
treatment approach of this invention forms the coat which carries out cathode electrolysis 
processing of the stainless steel front face in an alkali solution, and makes an iron system 
hydration oxide a subject. 

[0005] The stainless steel by which surface treatment is carried out is applicable to the stainless 
steel of arbitration, such as a ferrite system and austenite. It is significant to especially 
austenitic stainless steel. Although, as for the stainless steel with which the surface treatment of 
this invention is generally made, surface finish is made beforehand, the surface finish of **** is 
easy to be the thing of BA, 2B, and other arbitration, 

[0006] The alkali solution for surface treatment will be the solution which contains a sodium 
hydroxide 0.2 to 50% of the weight, or a buffer water solution which added 0.2 - 20% of the weight 
of phosphoric-acid 3 sodium 12 monohydrate, and 0.2 - 20% of the weight of the sodium 
carbonate to the sodium hydroxide 0.2 to 50% of the weight, if a suitable example is given. 
Suitable solution temperature is 20 degrees C - 95 degrees C, and suitable current density is 0.5 
A/dm2. The suitable processing time is 10 seconds or more above. The reason nil why the range 
of the above-mentioned conditions is desirable is because a uniform effective coat is hard to be 
obtained on the surface of a stainless steel plate in less than 0.2% of the weight of a sodium 
hydroxide, less than 0.2% of the weight of phosphoric-acid 3 sodium, and less than 0.2% of the 
weight of a sodium carbonate and the paintwork of a stainless steel plate and adhesive 
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improvement are not obtained Moreover, when an upper limit is exceeded, it is because 
degradation of liquid is remarkable and economically disadvantageous. Although the effectiveness 
of solution temperature of improvement in paintwork and an adhesive property is small and it has 
the advantage by which compaction of the processing time and power consumption are mitigated 
by raising solution temperature at less than 20 degrees C, above 95 degrees C, it is because 
management of liquid concentration is difficult Moreover, current density 0.5 A/dm2 The 
effectiveness of improvement in paintwork and an adhesive property is small the following and 
less than [ processing-time 10 second ]. A nickel content is less than 3% of the weight of an iron 
system ingredient, for example, the counter electrodes used for cathode electrolysis processing 
are iron and ferritic stainless steel. 

[0007] Thus, the coat to which the processed ferritic stainless steel makes the hydration oxide 
of an iron system a subject on a front face is formed. Moreover, when chromium is contained in 
the component of a counter electrode, the hydration oxide of a chromium system is formed with 
the hydration oxide of an iron system. The thickness of this coat is thousands of A from 

hundreds of A. 

[0008] Thus, after forming a paint film in the stainless steel in which the hydration compound of 
an iron system was formed, it. is used for various applications, for example, a gasket. The coating 
used for a paint film mainly has the desirable coating of conversion acrylic, such as epoxy- 
acrylic, a silicon— acrylic, epoxy-polyester, and silicon-polyester, or a conversion polyester 
system from a viewpoint of adhesion with a base material. 
[0009] 

[Function] According to this invention approach, the good coat of adhesion with a coating is 
obtained by carrying out electrolysis processing of the stainless steel used as a processing 
object in cathode. A cathode surface is made to electrodeposit the ion which makes a subject 
the iron eluted from the anode plate by cathode electrolysis processing by this invention as a 
hydration oxide film, and the front face of steel is degreased with the hydrogen gas generated in 
coincidence at the time of electrolysis processing. The coat formed in the stainless steel front 
face has the high wettability of a coating and adhesives, and it improves paintwork and an 
adhesive property by leaps and bounds. Therefore, what formed the paint film in this surface 
treated steel sheet has the extremely excellent property, when it is used for a gasket etc. 
[0010] 

[Example] Next, the example of this invention is explained. However, this invention is not 
restrained by the following examples unless the summary is exceeded 
[Example 1] Comparison of the wettability of this invention cathode processing and anodic 
treatment, and paintwork [0011] About the ferritic stainless steel (0.4mm of board thickness) of 
BA finishing material (0.4mm of board thickness) of austenitic-stainless-steel SUS304 stainless 
steel, and 19—% of the weight chromium content, it is anode plate electrolytic current 
consistency 6 A/dm2 in 80 degrees C of water solutions of a 20g [/I. ] sodium hydroxide, 
phosphoric-acid 3 sodium 12 monohydrate 30 g/l, and sodium-carbonate 40 g/l. It was made to 
rinse and dry after processing for 120 seconds. Moreover, it is cathode electrolytic current 
consistency 6 A/dm2 in 80 degrees C of these solutions which are this invention about both 
steel types. It was made to rinse and dry after processing for 120 seconds. Commercial silicon 
acrylic lacquer was applied by the thickness of 5-6 micrometers after this, and the test coupon 
was presented. Moreover, coating system made the thing using the same thing comparison 
material, without carrying out electrolysis processing of both the stainless steel. Evaluation of 
wettability measured the contact angle with a glycerol (first class grade chemical) before paint 
Evaluation of paintwork was offered in copper accelerated acetic acid salt spray test 240 hours 
after Erichsen 6mm overhang processing and 2t bending, and after it stuck the Scotch tape on 
the processing side after the copper accelerated acetic acid salt spray test and removed the 
secondary adhesion quickly, O mark and the thing which exfoliated slightly were considered as ** 
mark, and it judged the thing without exfoliation visually by considering as x mark what exfoliated 
remarkably. 

[0012] An evaluation result is shown in Table 1. Although improvement in wettability remarkable 
in ferritic stainless steel and improvement in paintwork were accepted in the anode plate 
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electrolysis processing article, although improvement in some wettability was accepted, 
especially the improvement in paintwork was not accepted by austenitic-stainless-steel SUS304. 
On the other hand, in what performed cathode electrolysis processing, improvement in wettability 
with both remarkable steel types and improvement in paintwork were accepted. 
[Example 2] Evaluation of the fabricating nature of this invention processing steel and the steel 
which does not perform this invention processing [0013] It is BA finishing material of the SUS304 
stainless steel of 0.4mm of board thickness in 80 degrees C of water solutions of sodium- 
hydroxide 20 g/l. phosphoric-^acid 3 sodium 12 monohydrate 30 g/l, and sodium-carbonate 40 g/l 
Cathode electrolytic current consistency 6 A/dm2 It was made to rinse and dry after processing 
for 60 seconds. Commercial silicon acrylic lacquer was applied by the thickness of 5-6 
micrometers after this, and the test coupon was presented. Moreover, coating system offered 
both paint film adhesion in bending. Erichsen 6mm overhang processing, and after [ a cross cut ] 
copper accelerated acetic acid salt spray test 240 hours as an example of a comparison using 
the same thing, evaluated the secondary adhesion, and showed the result in Table 2 without 
carrying out cathode expansion processing of this invention. 

[Example 3] Evaluation of the fabricating nature of this invention processing steel and the steel 
which does not perform this invention processing [0014] It is the No. 1 finishing material of the 
SUS301 stainless steel of 0.2mm of board thickness in 75 degrees C of water solutions of 
sodium-hydroxide 40 g/l, phosphoric-acid 3 sodium 12 monohydrate 30 g/l, and sodium- 
carbonate 40 g/l Cathode electrolytic current consistency 6 A/dm2 It was made to rinse and dry 
after processing for 60 seconds. Commercial silicon acrylic lacquer was applied by the thickness 
of 5-6 micrometers after this, and the test coupon was presented. Moreover, after coating 
system performed V-bending processing for both paint film adhesion as an example of a 
comparison using the same thing, it was offered in copper accelerated acetic acid salt spray test 
240 hours, it evaluated the secondary adhesion, and showed the result in Table 3 without 
carrying out cathode electrolysis processing of this invention. 

[Example 4] Evaluation of the paint film adhesion of this invention processing steel and the steel 
which does not perform this invention processing [0015] It is the No. 1 finishing material of the 
SUS301 stainless steel of 0.2mm of board thickness in 85 degrees C of water solutions of 
sodium-hydroxide 20 g/l, phosphoric-acid 3 sodium 1 2 monohydrate 30 g/l, and sodium- 
carbonate 40 g/l Cathode electrolytic current consistency 6 A/dm2 After processing for 300 
seconds, it was made to rinse and dry for 180 seconds for 60 seconds. Silicon acrylic lacquer 
was applied by the thickness of 5-6 micrometers after this, and the test coupon was presented. 
Moreover, coating system was half[ 100 hours and ]-immersed in both paint film adhesion as an 
example of a comparison using the same thing into 130 degrees C of Honda pure radiator liquid 
undiluted solutions, and showed the result of having evaluated the adhesion of a paint film in 
Table 4 without carrying out cathode electrolysis processing of this invention. 
[Example 5] Evaluation of the paint film adhesion of this invention processing steel and the steel 
which does not perform this invention processing [0016] It is the No. 1 finishing material of the 
SUS301 stainless steel of 0.2mm of board thickness in 85 degrees C of water solutions of 
sodium-hydroxide 20 g/l, phosphoric-acid 3 sodium 12 monohydrate 30 g/l. and sodium- 
carbonate 40 g/l Cathode electrolytic current consistency 6 A/dm2 It was made to rinse and dry 
after processing for 5 minutes. Silicon acrylic lacquer was applied to the eve by the thickness of 
5-6 micrometers by the foreword. 20-micrometer acrylonitrile-butadiene rubber (it omits 
Following NBR) was stuck using the commercial phenol system binder after this. Moreover, the 
result of having evaluated [ by/ making into the example of a comparison what stuck NBR 
similarly without carrying out cathode electrolysis processing of this invention ] both adhesion by 
the tape friction test after 100-hour and half immersion and V-bending processing of 0.2R in 130 
degrees C of Honda pure radiaitor liquid (trade name) undiluted solutions was shown in Table 5. 
[0017] The evaluation approach of the adhesion in examples 2 and 3 was performed after the 
copper accelerated acetic acid salt spray test, and in the example 5, it stuck the Scotch tape on 
the processing side after processing, and after removing quickly, it performed it. And O mark and 
the thing which exfoliated slightly were considered as ** mark, and the thing without exfoliation 
was visually judged by considering as x mark what exfoliated remarkably. In the half-immersion 
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test, what O mark and a blister are accepted in in what does not have exfoliation in the radiator 
liquid undiluted solution of examples 4 and 5 was considered as ** mark, and it judged visually by 
considering as x mark what exfoliated remarkably. 

[0018] What performed cathode electrolysis processing of this invention as shown in a table has 
the outstanding adhesion and adhesive ability. Especially in the example 2, the paint film of the 
example of a comparison had exfoliated remarkably to ** which exfoliated slightly - O in high 0- 
4t bending of workability. Moreover, it turned out that the adhesive property is excellent also in 
an example 5. 

[Example 6] Paint adhesion comparison with this invention processing and chromate treatment 
[0019] Generally in the paint steel plate which uses stainless steel as a base material, chromate 
treatment is performed as paint pretreatment Then, the paint adhesion of this invention and 
chromate treatment was compared. 

[0020] It is BA finishing material of the SUS304 stainless steel of 0.4mm of board thickness in 80 
degrees C of water solutions of sodium-hydroxide 20 g/l. phosphoric-acid 3 sodium 12 
monohydrate 30 g/l, and sodium-carbonate 40 g/l Cathode electric-field current density 6 
A/dm2 It was made to rinse and dry after processing for 120 seconds. Commercial silicon acrylic 
lacquer was applied by the thickness of 5-6 micrometers after this, and the test coupon was 
presented. Moreover, after performing chromate treatment to this steel type as an example of a 
comparison at the thickness of 0.05-0.1 micrometers, commercial silicon acrylic lacquer was 
applied by the thickness of 5-6 micrometers, both paint film adhesion — bending and Erichsen 
6mm — it offered in copper accelerated acetic acid salt spray test 240 hours after overhang 
processing, the secondary adhesion was evaluated, and the result was shown in Table 6. After 
the evaluation approach of adhesion stuck the Scotch tape on the processing side after the 
copper accelerated acetic acid salt spray test and removed it quickly, O mark and the thing 
which exfoliated slightly were considered as ** mark, and it judged the thing without exfoliation 
visually by considering as x mark what exfoliated remarkably. It turns out that what performed 
cathode electric-field processing of this invention as shown in Table 6 has the paint adhesion 
more than chromate treatment and an EQC. 
[0021] 

[Effect of the Invention] According to the stainless steel concerning this invention approach, it 
excels in adhesion and an adhesive property and can use for the application for which paint 
stainless steel is used, for example, interior building materials, the molding components for cars, 
household electric appliances. OA equipment, etc. so that clearly from the above result 
Moreover, although elastomers, such as NBR, are joined to stainless steel with gasket 
components, it can use also for the surface treatment 
[0022] 
[Table 1] 
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[Table 2] 
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[Table 3] 
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;Table 4] 
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[Table 5] 
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[Table 6] 
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[Translation done.] 
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